Abstract: The present 
I. Introduction
The Academic Delay of Gratification Scale was prepared by Hefer Bembenutty and Stuart.A. Karabenick to measure the "willingness to postpone immediately available opportunities to satisfy impulses in favor of academic goals that are temporally remote but ostensibly more valuable", in the American college students, in 1996. This study reported the 10 items scale's Cronbach's alpha to be 0.77 as the measure of its internal consistency [1] . Though Cronbach's alpha is the most popular estimate of reliability in applied research [2] , its limitations are also well known, like the assumptions of tau-equivalence [3] and normality [4] . Violation of the assumption of tau-equivalence leads to under estimation of the true reliability of a scale [5] , [6] . This amount of the underestimation of the true reliability can be anywhere between 0.6 to 11.1% depending on the seriousness of the violation [7] . In practice, it is difficult to get data where the equal factor loading of items on a factor of a scale takes place [8] . Different items load to different extent on the factor in reality, which constitutes the congeneric model of measurement.
The omega coefficient proposed by McDonald [9] , is cited as the best estimate of reliability when both tau-equivalence exists and does not exists (congeneric measurement) and this corrects the underestimation of reliability by Cronbach's alpha caused due to the violation of tau -equivalence [10] . Raykov's composite reliability for congeneric measures also is an estimator of reliability which does not possess the limitations of Cronbach's alpha underestimation property [11] . When tests are administered only once on the subjects for data collection as part of practical constraints, reliability is then defined as the ratio between true score variance and observed score variance and called the lower bound of reliability after Guttman who proposed six different forms of lower bound reliability from Lambda 1 to 6. However, Guttman proved that among these 6 forms, only lambda 2 is closer to the true reliability and this specific coefficient was found to perform better in a simulation study over the rest of the Guttman lambda reliability estimators for heterogeneous items [12] .
But, in reality, the researchers also deal with non-normal or skewed data distribution of the sample. In such situations, the performance of alpha, omega and lambda 2 coefficients as estimators of reliability is doubtful and the existence of a new estimator of reliability is desired. One of the most powerful and less known estimators of reliability based on the assumptions of Classical Test theory is the Greatest Lower Bound (GLB) [13] . It produces better results over alpha [14] and together over alpha and omega [15] . A simulation study to find this estimator's functioning in non-normal conditions or asymmetrical distributions, in comparison to the functioning of alpha and omega was carried out [16] . It found that alpha and omega had unacceptable performance under asymmetrical conditions with their bias percentage greater than 13 % and between 1-2 % respectively. But, GLB had better performance even when the skewness value was raised to 0.5 and 0.6. In this way, GLB is the lowest possible value that a scale's reliability can possess. On calculating this estimator, the scales' reliability, by its very definition, can lie in the interval (GLB,1). Moreover, alpha is affected by the number of items or length of the test and dimensionality, and that is why a series of diagnostics like conducting a confirmatory factor analysis to reveal the dimensionality, inspection of item distribution and computation of alpha, omega and GLB in confidence intervals instead of point estimation to enhance the information value, are recommended to the researchers. Alpha as an estimator of reliability should be abandoned completely [17] . Hence, this study is taken up to estimate the GLB of academic delay of gratification scale along with the estimation of alpha and omega to compare the best estimate with the rest of the underestimates of reliability.
II. Methodology
The tool academic delay of gratification scale consists of 10 items based on academic experiences like "meeting deadlines on assignments, use of the library, interpersonal relations with peers and instructors, and studying course materials". A sample item is like "Go to a favorite concert, play or sporting event and study less for this course even though it may mean getting a lower grade on an exam you will take tomorrow, or Stay home and study to increase your chances of getting a higher grade".
The students respond on a four point Likert scale with responses like "Definitely choose A", "Probably choose A, Probably choose B, Definitely choose B", which are coded from 1 to 4. The total score of a student is obtained by adding all the responses. The total score is divided by 10 to get the mean score as the measure of academic delay of gratification. The higher is the mean score between 1 and 4, the greater is the presence of the characteristic in the subject.Initially, the Academic Delay of Gratification Scale was administered on 479 undergraduate professional courses students from Engineering, Law, Pharmacy and Education of the Sultan Ul Uloom Education Society professional courses colleges in Hyderabad, India. The tests were conducted during classroom sessions by taking prior permission from the Principal of the respective colleges and with the assistance of faculty members. The students took 10 minutes on average to fill the instrument.
Confirmatory factor analysis was carried by using SPSS Amos Ver. 23 on the collected data to confirm the uni-dimensionality of the construct as reported by the authors [18] . Though for a good fit, Chi-square value should be non-significant for 0.05 threshold [19] , it does sometimes provide significant value and erroneously indicate a poor fit, as the test is sensitive to sample size [20] . Owing to this reason, degree of freedom Df and probability p values should be reported, along with CMIN/DF which for a good fit has a value less than 3 [21] , [22] . RMR and RMSEA goodness of fit indicators for a model must have values less than 0.08 and GFI. IFI, TLI and CFI indicators must have their recommended values above 0.93 for a good fit model [ 23] . The magnitudes of the factor loadings post CFA were to reveal violation of tau-equivalence and the congeneric nature of the measurement model.Tests of normality like Komolgorov-Smirnov test and Shapiro-Wilk's test using SPSS Statistics Ver.23 of the 10 items was carried out. While composite reliability was calculated using the online calculator [24] , R studio and R softwares were used to calculate Cronbach's alpha, Omega coefficient and Greatest Lower Bound in point estimate and confidence interval forms [25] , [26] . Lambda 2 value for calculated using SPSS Statistics Ver.23, along with its other forms. Though the obtained p value for Chi-square test is less than the benchmark, it can be expected to be so for a large sample size of n = 479. It does not mean that the result is significant and the model is a poor fit. Expect TLI, all other indicators of goodness of fit, show that the scale is unidimensional in structure. Since the factor loadings of the ten items of the scale vary from 0.19 to 0.55, the present measurement model is congeneric and tau-equivalance assumption is violated. Lilliefors Significance Correction * Both the tests are sensitive to sample size and report significance even for slight deviation from normality.
III. Results
The Kolmogorov-Smirnov test and the Shapiro -Wilk test work based on the null hypothesis that the submitted data is that of a normal distribution. Obtaining a significance result for all the items, post test implies the null hypothesis is to be rejected and the alternate hypothesis of the items in the measurement model being non-normal is to be accepted. Item 3, Item 4, Item 8 and Item 10 have their skewness / std. error ratio beyond the rule of thumb acceptable range of -2.58 to 2.58 for a large sample size like N=479. This indicates the asymmetry or departure from normality in the distribution of these items. Cronbach's alpha, Omega coefficient, Guttman's Lambda 2 and Composite reliability together underestimated the true reliability of the scale. These indicators of reliability are not valid as the items are heterogeneous and their distribution is skewed or asymmetric. Only greatest lower bound is the indicator of reliability under the violation of tau-equivalance, existence of congeneric model and non-normal distribution of items. R Studio / R software found this statistic to be 0.75 for ADOGS. It implies that this scale has an acceptable reliability value when administered in tact on urban professional courses students of India.
IV. Conclusion
Cronbach's alpha is reported as the estimate of reliability in most of the studies, without paying heed to the nature of the construct and the items comprising it. Under realistic circumstances, the assumption of tauequivalence, gets violated, the measurement model is congeneric and the obtained data of the items has skewness to varying extent in it. In such scenarios, the greatest lower bound reliability of the instrument can be considered as the only estimator of its true reliability to report in studies. Academic delay of gratification is one of the vital constructs to be promoted in the students to make them self regulated learners [27] . To achieve the
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DOI: 10.9790/7388-0702017579 www.iosrjournals.org 78 | Page same, the trait is to be reliably assessed in students from different cultures. This calls for the estimation of the reliability of the ADOGS tool using estimators other than Cronbach's alpha. Though the authors of the tool reported the tools Cronbach's alpha to be lying between 0.70 to 0.84 [28] , [29] , these estimates cannot be trusted any more for the apparent limitations of Cronbach's alpha as an estimator of reliability. For instance, alpha is related to both internal consistency and homogeneity [30] . While former relates to the degree of interrelatedness among the items [31] , [32] , the later refers to unidimensionality [32] , [33] , [34] . Alpha is a function of internal consistency or interrelatedness of items which is a necessary but not a sufficient condition for homogeneity. Moreover, it has been shown to be unrelated to internal consistency of a test in certain studies [2] . It is also dependent on number of items, sample of the test and dimensionality of the construct. Ignoring of these limitations and violation of assumptions of essential tau-equivalence should stop and the practice of mentioning Cronbach's alpha as the tool's reliability estimator should be abandoned and a more comprehensive assessment of the scale's reliability through greatest lower bound estimation should be adopted [17] . The present study established the unidimensionality of the academic delay of gratification construct through confirmatory factory analysis and then estimated the greatest lower bound reliability of the ADOGS tool to be 0.75, which is an acceptable value of this psychometric property [35] . It also showed how other estimators like composite reliability, Omega coefficient and Guttman's lambda 2 also underestimate reliability when the items have asymmetric or skewed distribution. The estimation of the comprehensive GLB reliability of ADOGS tool paves the way for its administration on Indian students with a fair degree of confidence. However, India is a culturally diverse nation and the replication of this study in other states and comparison of the results would be a very fruitful enterprise to take up by other educational researchers. The study should also be replicated on rural students, students from different socio-economic background and ethnicity with larger sample size.
